Intermediates in the aerobic autoxidation of 6-hydroxydopamine: relative importance under different reaction conditions.
Autoxidation of 6-hydroxydopamine (6-OHDA) proceeds through a balanced network of: transition metal ions, superoxide, hydrogen peroxide, hydroxyl radicals, and other species. The contribution of each to the reaction mechanism varies dramatically depending upon which scavengers are present. The contribution of each propagating intermediate increases when the involvement of others is diminished. Thus, superoxide (which is relatively unimportant when metal ions can participate) dominates the reaction when transition metal ions are bound (especially at higher pH), and it becomes essential in the simultaneous presence of catalase plus chelators. Transition metal ions participate more if superoxide is excluded; hydrogen peroxide becomes more important if both .O2- and metal ions are excluded; and hydroxyl radicals contribute more to the reaction mechanism if both H2O2 and .O2- are excluded. Superoxide dismutase inhibited strongly, by two distinct mechanisms: a high affinity mechanism (less than 13% inhibition) at catalytically effective concentrations, and a low affinity mechanism (almost complete inhibition at the highest concentrations) which depends upon both metal binding and catalytic actions. In the presence of DETAPAC catalytic concentrations of superoxide dismutase inhibited by over 98%. Conversely, metal chelating agents inhibited strongly in the presence of superoxide dismutase. When present alone they stimulated (like EDTA), inhibited (like desferrioxamine), or had little effect (like DETAPAC). Catalase which stimulated slightly but consistently (less than 5%) when added alone, inhibited 100% in the presence of superoxide dismutase + DETAPAC. However, in the absence of DETAPAC, catalase decreased inhibition by superoxide dismutase, yielding a 100% increase in reaction rate. Hydroxyl scavengers (formate, mannitol or glucose) alone produced little or no (less than 10%) inhibition, but inhibited by 30% in the presence of catalase + superoxide dismutase. Paradoxically, they stimulated the reaction in the presence of catalase + superoxide dismutase + DETAPAC.